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BULLETIN 240 DECEMBER, 1932 
EFFECT OF FEED, WATER, AND 
SHELTER UPON FLEECES 
OF UTAH EWES 
. C. E SPLI 
Typical sheep-shearing plant, Iron County, Utah 
Utah Agricultural Experiment Station 
UTAH STATE AGRICULTURAL COLLEGE 
Logan, Utah 
FOREWORD 
For a number of years the overcrowded winter ranges 
of Utah have been relieved by the farm-feeding of ewes. 
From 1922-29, inclusive, the market for ewes and lambs 
was such as to encourage farmers to feed during the 
winter, producing early lambs and selling both ewes and 
lambs in the summer. Range ewes were thus bought in 
the fall and farm-fed during the winter. Because of the 
overcrowded condition of the range, this practice has 
continued in different parts of the state in spite of t he 
generally unfavorable market conditions for both ewes 
and lambs in the summer. Many permanent farm flocks 
have thus been established. 
Prices of range wool were higher than farm wool; 
nevertheless, it was observed that there was an apparent 
difference in the fleece in favor of farm-fed ewes. The 
importance of winter feeding and shelter was believed to 
be a major factor in this r egard . Accordingly, in response 
to inquiries from both far m and range sheep operators, 
in the summer of 1925 a study of the comparative value 
of wool from both range and farm flocks was initiated by 
the Utah Station. This bulletin reports the results of this 
investigation. 
SUMMARY 
1. Station-fed ewes, on the average, produced heavier 
grease-weight fleeces than Range-fed ewes, although dur-
ing the 3-year period, 1926-28, inclusive, Range fleeces in 
grease were slightly heavier. The shr inkage of Range 
fleeces, however, was appreciably great er, making a con-
siderable different in weight (0.9 pound average) of 
scoured fleeces in favor of Station-fed ewes. Dur ing t he 
years 1926-28, inclusive, the difference in favor of the 
Station-fed ewes was slight-0.6 pound, average ; for the 
two years 1929 and 1930, however, t here was a 2-pound 
difference in favor of Station fleeces. 
2. Throughout the entire experiment, length of staple 
appea:ted to be slightly g reater in fleeces of Station-fed 
ewes. They showed 80 per cent strictly combing fleeces, 
19.5 per cent French combing , and 0.5 per cent clothing. 
Range ewes showed 73 p er cent strictly combing, 26 per 
cent French combing, and 1 per cent clothing. The mean 
length for both Station and Range fleeces was the same--
2.51 inches. 
3. Fleece weights in the grease varied from 5 to 16 
pounds , with an average of 10.6 and 9.6 pounds, respect-
ively, for Stat ion a nd Range ewes. Feed and shelter 
apparently increased th e fleece weight of Station fleeces 
over Range fleeces. 
4. Length of fiber and clean weight were closely 
correlated. In fine wool increased length increased both 
fleece weight a nd quality. 
5. Station-fed ewes produced Ibrighter fleeces and 
showed less shrinkage than Range ewes. Th e latter showed 
consider able vegetable matter, sage and juniper leaves, and 
an unnecessarily large amount of branding paint. 
6. Fleeces were largely of fine-wool grade, being 60"s, 
64's, and 70's for t he first three years. Some medium-
grade wool, including 48's, 50's, 56's, and 58's, was produced 
during the fourth and fifth years. 
EFFECT OF FEED, WAT'ER, AND SHELTER 
UPON FLEECES OF UTAH EWES1 
A. c. Esplin2 
Fleeces from range-bred ewes wintered on desert ranges are compared 
in this bulletin with fleeces taken from ewes of the same breeding wintered 
under farm conditions, involving regular feeding, shelter, and free access 
t o water. Four hundred and sixty-two fleeces are included in the com-
parison. 
The sheep used in this study were taken from the range herds of sheep-
men whose cooperation made possible the results reportedl • The herds 
were out on the desert in western Iron and southwestern Beaver Counties. 
The summer range was on the Sevier National Forest. At a time favorable 
to the corralling of the herds, t he operations were begun by securing fifty 
ewes from each herd, twenty-five of these being shipped to Logan and the 
remaining twenty-five retained with the Range herd. These were distinctly 
branded for identification at shearing time. Thus, a total of one hundred 
ewes was secured to begin the experiment. Fifty of these ewes, hereafter 
designated as Station ewes, were farm-fed each winter until three crops of 
wool had been secured, or until June, 1928, when they were sold. In the 
meantime the other fifty ewes, hereafter designated as Range ewes, were 
with their respective .herds on the range. This made possible a direct 
comparison of fleeces from ewes of the same breeding under shelter as 
against open-range conditions. 
In October, 1928, the ewes sold were replaced by a similar number from 
two herds in Wasat ch County. It was thus possible to conduct the experi-
ment for an additional two years, making possible a five-year fleece study. 
The summer range for these ewes was on the Provo River and the winter 
range on the west desert in Juab and Tooele Counties. The Station ewes 
were moved in October, 1929, to the Experimental Livestock Farm at 
Panguitch with feed, water, and shelter similar to that given in Logan. 
After the 1930 shearing the ewes were sold. 
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studies and who have helped to make this publication possible: To William Peterson, former 
Station Director, and to K. C. Ikeler, former Station Animal Husbandman, under whose 
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L. N. Marsden of Iron Count y, to Hyrum Christensen a nd Athel Fitzgerald of Wasatch . 
County, and to the Howells Livestock Company, Inc., for their cooperation in conducting 
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former ly in charge of the Sheep Experimental Farm in Logan , and to B. F. Hulme, in 
charge of the Panguitch Livestock Experimental Farm. G. T . Willingmyre, Senior Marketing 
Specialist, B ureau of Agricultural Economics, United States Department of Agriculture, 
rendered valuable assistance in the scollring of fleeces. 
lContribution from Department of Animal Husbandry, Utah Agricultural Experiment 
Station. 
2Associate Animal Husbandman. 
lIn 1926, 1927, and 1928 H. L. Adams and the late L. N. Marsden, both of Parowan, 
Iron County, cooperated in this project. In 1929 and 1930 cooperation was with Hyrum 
Christensen and A thel Fitzgerald of Heber City, Wasatch County. At llresent the Howells 
Livestock Company, Inc., of Salt Lake City, is cooperating in this project. 
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After a lapse of one year, the third purchase was made to continue 
the study. In October, 1931, sixty ewe lambs were purchased from Howells 
Livestock Company, Inc., for the Summit County summer range and west 
desert winter range, with sixty comparable ewe lambs branded in the Range 
herds. The fleece study based on the third purchase will be reported subse-
quently. 
The ewes of the first three years' study produced fine and half-blood 
fleeces, and those used during the fourth and fifth year sheared fine, half-
blood, 3/ 8th, and 1,4th blood fleeces. 
METHOD OF SELECTION 
All herds were considered representative of the sheep of their respective 
localities. In securing the ewes from the herds, the pairing method was 
not attempted because corrals for handling the ewes were not available on 
the desert range. Each herd was driven to the corral and moved about, 
making it possible for the leaders and trailers to be well mixed, after which 
a herd-run was taken. From these the oldest ewes and first -shear ewes 
were " legged" back. This number was then reduced to fifty ewes ; these 
fifty ewes were divided into two bands (as already indicated)-twenty-five 
in each band. The Range men and the Station authorities agreed (1) that 
the two bands were alike and (2) that there was no choice as to their 
purchase value, grade, and quality of fleeces. Lalter, grades of wool showed 
but little difference. 
DEATH LOSS 
As no extra ewes were purchased for Station feeding, only a limited 
substitution was made on the Range when the number was reduced to less 
than twenty-five. In 1928 ,two ewes were substituted in the Marsden herd 
and in 1929 two ewes in the Christensen herd and three in the Fitzgerald 
herd. Range ewes were then typed with the branded ewes and included to 
restore the number to 25. Station death loss was as follows: 
Alfalfa bloat ............................ ........... .............. ...................... .. . 5 
Mammitis ...................... ......................... .................................... . 2 
Killed by dogs, February 12, 1929 ......................... .... ............. 1 
On this same date dogs injured seven additional ewes. This apparently 
reduced the fleece weight and quality. 
CARE OF STATION EWES 
In winter the Station ewes were provided with open sheds and well-
drained corrals; fresh water was always available; they were fed alfalfa 
hay, corn silage or beet pulp, with approximately 0.25 pound of barley 
for several weeks beginning at lambing time. They were always in a thrifty 
condition but at no time over-fat. They were pastured on the farm for three 
summers and ranged on the forest reserve for two summers. 
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LAMBS NOT INCLUDED 
Lambs were raised from all ewes (Range and Station), but the first 
year no effort was made to include lambs in the study, · because it was not 
possible to keep individual records of the lambs of the Range ewes and the 
Station ewes lambed 30 to 40 days earlier than the Range ewes. 
SHEARING 
The shearing was done as near May 1st as possible, and from one year 
to another the variance for both Range and Station ewes was no more than 
15 days. In 1929, as a result of a severe winter (1928-29), the range fleeces 
no doubt were reduced in weight and in quality. In the Fitzgerald herd, 
which was sheared after lambing, brushing had caused loss in most fleeces~ 
Shrinkage, also, was probably increased that year. 
HANDLING 01" FLEECES 
Fleeces were weighed and sampled at the shearing corrals and at the 
wool laboratory of the Agricultural Experiment Station. Staple measure-
ments were ,made in the laboratory from shearing samples. Records of 
fleeces were kept for (1) grease weight, (2) scoured weight, (3) scoring of 
fleece, (4) measurements of staple (samples from six parts of the fleeces-
neck, back, shoulder, side, thigh, and belly), (5) a score of the fleece con-
ditions, and (6) grade oi fleece4 • 
SCOURING 
The scouring was done by the Bureau of Agricultural Economics, United 
States Department of Agriculture, at Washington, D. C. After the fleeces 
were weighed and sampled, they were sacked and shipped to Washington 
for the shrinkage tests. In addition to securing shrinkage by complete 
fleece scouring, the Bureau of Agricultural Economics made a report of 
each fleece by grade. Where grades are indicated herein they refer to 
those used by the Bureau of Agricultural Economics. There were no sig-
nificant differences in Station laboratory grades and Bureau grades. 
F ACTORS AFFECTING COMMERCIAL VALUE OF WOOL 
Those factors which affect the value of wool as a fibre are: Fineness;. 
length, strength, softness, color, luster, purity, uniformity, and condition. 
Fineness as a factor is of great importance. A fine fabric can be made ' 
only from fine fiber. Fine wool may be substituted for coarse, but coarse' 
wool cannot replace fine. Fine fibres are proportionately stronger than! 
coarse fibres. Matthews (9) states: "According to Hohnel, the diameter 
of sheep's wool varies from ten to 100 microns, and according to Cramer the 
thickness of the hairs from one and the same fleece may vary from 12 to 
85 microns. According to Barker, the. finest. wool has a diameter of 1/2000 
to 1/ 3000 inch, while coarse Algerian wools may arise to a maximum 
·U. S. standard grades. 
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diameter of 1/ 275 inch. Differences of fibre diameter of wool form an 
important source of varied and composite results realized in woven fabrics . 
For cer tain descriptions of cloth, such as face -finished texture, Botany 
worsteds and cashmeres, wools having- a fine diameter are used; for tweeds, 
wools of coarser fibre are used; 'and for luster g-oods, wools of a reg-ular 
external struclture are used." 
Length is an important factor in determining- t he value of wool. Wool 
fibres in a year's g-rowt.h vary in length,from 0.5 inch to 12 inches. Length 
became a factor .of importance in fine wools with the development of the 
combs and consequently the worsted industry. So long as carding used all 
of the fine wool in broadcloth. and similar fabr ics, length was of little 
consequence. At present it forms the basis of grades of fine wool. 
Strength, as a factor, is of importance to the manufacturer. The fibres 
of a fleece may have high tensile strength, provided there is no break. 
This causes a fleece to take the shortest classification, but it may have a high 
tensile strength throughout for carding purposes after it ha~ been broken 
in two. The fibre of low tensile strength throughout 1s of less value for 
spinning purposes and will seldom comb satisfactorily. 
Softness as a factor in determining value of wool is emphasized in 
Australian wool. Soft fibl'es make soft fabrics. Softness to the touch is 
valuable in. any fabric; especially is this true in light-weight dress goods. 
Color is also an important factor in scoured wool. Clear white is 
preferred to a cream color; brown or an .otherwise dull cast is objectionable. 
It is difficult to determine color accurately in grease wool, but a dull wool 
is usually less preferable. Both breeding and feeding apparently affect the 
color of wool. 
Luster is characteristic of braid wool and mohair and less a factor in 
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inches. Station and Range ewes. 
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dress goods material. It appears to be a breed characteristic of certain 
fibres. 
Purity, as a factor in wool value, refers to the fibres of a fleece, as 
wool, hair, and kemp. Wool itself is desirable, but hair, gare, and kemp, 
which frequently appear on parts of the fleece, are undesirable. Fabrics 
containing kemp cannot be dyed a solid color. Hair is coarser than wool 
and does not have a wool-fibre character; it is, however, less objectionable 
than kemp. These impurities in wool are less objectionable in blankets, 
Scotch tweeds, and rugs than in dress goods. 
U niformity in fleece is of importance in relation to uniformi'ty as to 
fineness, length, strength, purity, and color . Uniform fleeces are of higher 
commercial value than are tho e fleeces lacking this characteristic. 
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Figure 2.- Variation in g r ea e weight of fleece , Range ewes . 
Fleece condition refers to the amount of natural oil and to the amount 
and kind of foreign material in a fleece (such as burrs, alfalfa, cedar and 
sage leaves, soil particles, and manUl·e. Yield is directly influenced by 
condition. For these reasons, western wools are quoted on the scoured 
basis. Since this condition is variable, quotations should be based on the 
price per scoured pound. Grease and scoured weights are included in the 
study of fleeces because of their importance to the wool-growers. In 
scoured wool, . the . term "condition" refers to the amount of moisture it 
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contains. If artificially dried after scouring-, wool should be "conditioned" 
to a standard moisture to prevent the so-called hot test. 
This study deals directly with these nine factors of fleece value. Since 
certain names, numbers, and ·fig-ures are used in making- comparisons, an 
understanding- of Standard g-rades is necessary to the fleece study. 
The United States Bureau of Agricultural Economics has established 
the following- grades of fineness and length of wool: 
1 Clothing- 1 French Combing I Strictly Comb-
Grades 1 (in.) i (in.) ing- (in.) 
Fine: SO's, 70's, 64's 1 Under 1.25 1.25 to 2.0 Over 2.0 
%-blood: 60's, 5S's I " 1.25 1.25 to 2.25 " 2.25 
3/ S-blood: 56's 1 1.5 1.5 to 2.5 " 2.5 
lA-blood : 50's, 4S's 1 1.5 1.5 to 2.75 " 2.75 
Low quarter blood: 46's l 2.0 2.0 to 3.0 3.0 
These lengths are shorter than those usually recog-nized by the wool 
trade. The clothing- and French combing are not important in wools coarser 
than half-blood because wools coarser than this usually g-row long enoug-h 
to comb (6). 
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EXPERIMENTAL RESULTS 
The study of the fleeces for the four herds:; (both Station and Range) 
is indicated in Tables 1, 2, 3 and 4. Included in this fleece study are: 
Shrinkage, yield, grease and scoured weights, length of staple, fleece with 
kemp, weak and broken fleece, bright fleece, crimp and softness of fleece, 
and grades. 
Whole Fleece Studies 
Table 1 is a 3-year summary of the fleece study of Herd M for 
1926-28, inclusive. While both grease weight and shrinkage are high, the 
yield of clean wool is still above average. The length shows combing and 
French combing with a few fleeces graded "clothing." All fleeces grade fine 
(64's, 70's, 80's) with no significant difference between Station and Range 
ewes. Quality scores high, with Station fleeces showing more character 
and more yield. 
TABLE 1. Herd M: Grease and scoured weights (pounds and percentage), 
length of staple, score, and grades of fleeces of wool, Station 
and Range fleeces, 1926-28, inclusive. 
Grease Weight 
of Fleece (lbs.) 
Yield of Fleece 
(Scoured Weight) 
% Shrink 
Whole Fleece 
% Yield 
Whole Fleece 
Length of 
Staple (in.) 
% Fleeces 
With Kemp 
Weak Fleeces 
Bright Fleeces 
Fine Crimp 
Soft 
% Grade 
Fine 
liz Blood 
No. Fleeces 
Total Fleeces 
I Station II Range 
I I I 13-Yr' /1 I / 13-Yr. ~ 1926 1 1927 1928 Avg. i 1926 1927 1928 I Avg. 
1 I I I 1 
111.572 ' 9.13811.176 10.628 11.406 11.166 11.304111.29 
1 1 I I I 4.567 4.02 3.8441 4.143 3.729 3.238 / 3.189/ 3.38 
I I I 60.18 55.49 65.223 60.3 67.138 70.227 71.675:69.683 
I I 
\39.82 44.51 34.777 39.703 32.86929.07328.325130.087 
I I II \ 
I 2.447 2.07 2.4841 2.333 ------- --- 1 2.2811 2.2771 2.279 
I I I I 
I 4.0 4.0 I 4.0 1 4.0* ___ ____ ---1 __ _____ ---' -- --- -----1----------I~fr t~:~rI~nfl~f~f- : ::: : ::::: II~H6- I~f~f- l~nf 
[81.8 72.72 161.53 72.02 __ __ ______ 62.5 /73.33 167.91 
I I 1 1 I I I 
91.66 [88.88 94.11 191.55 95.83 191.66 195.65 194.38 
[ 8.34 [11.12 I' 5.89 8.45 4.07 8.34 4.35 1 5.62 
\24 118 117 1-- -------- 124 124 [23 1 _________ _ 
111159 1 11 _ [71 
"' Kemp in small quan t ity in six fl eeces_ 
"M = Marsde n H erd ; A = Adams H erd; C = Christen en H erd ; F = F itzgerald H erd _ 
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Table 2 is a 3-year summary of the fleece study of Herd A for 
1926-28, inclusive. The highest grease weight as well }as the highest yield 
of wool per fleece of the four herds studied is given. The grease weight of 
fleece from the Range group is heavier than for the Station group in 1927. 
Consequently, the 3-year average, is also higher; 'however, this is accounted 
for by the low rate of shrinkage of Station fleeces that year. The yield of 
clean wool is greater for ,the Station fleeces for all years. The length is 
practically the same for Station and Range and shows combing and French 
combing of 60's, 64's, 70's; and 80's in grade. 
TABLE 2. Herd A: Grease and scoured weights (pounds and percentage), 
length of staple, score, and grades of fleece 'of wool, Station 
and Range fleece, 1926-28, inclusive. 
Grease Weight 
of Fleeces (lbs.) 
Yield of Fleece 
(Scoured Weight) 
% Shrink 
Whole Fleece 
% Yield 
Whole Fleece 
Length of 
Staple (in.) 
% Fleeces 
With Kemp 
Weak Fleeces 
Bright Fleeces 
Fine Crimp 
Soft 
% Grade 
Fine 
Y2 Blood 
3/ 8 Blood 
No. Fleeces 
Total Fleeces 
Station II Range 
\ 1926 \ 1927 1 1928 \ rJ;: 11 1926 / 1927 / 1928 / rJ:.· 
I \ I I il I 
111.02 1 9.047111.468110.511 10.70211.61 12.39111.567 
1 4.8211 4.1681 4.212 4.41 3.898/ 3.91 1 4.0261 3.944 
156.03451.9 63.6 57.10 65.529166.314167.456165.766 
143.96645.902136.4 142.09 136.471133.686132.544134.234 
I 1 I I \ I I 
I 2.533
1 
2.335 2.695 1 2.521 / 2.083 / 2.62 / 2.703/ 2.468 
1 4:~ 1 ::~6 1 ~:~6 1 ~:~~ I ~ :~~I !:g i ~:5~1 i:~8 
160 173.91 173.91 69.27 1 76.19 172.72 187.50 \78.8 
1
76 /62.5 169.56 69.35 1 52.38 181.8 73.91 69.36 
50 76.47 168.42 64.96 176.19 85 73.68 178.29 
1 I 1 1 
192 166.67 187.5 182.05 157.14 73.92 179.16 170.07 \ __ ~ ______ I ~~:~~ _I ~~:~ ___ I ~~:~~_ I ~~:~~ _ 2!:~~ 1' ~~:~~_12t!~ 
125 \24 \24 1-- ----- --- 121 /1 23 24 1----------
1 I I 1 1 1 I 
/ __________ 1 ____ ____ __ 1 __________ 173 /1 _____ ____ _ / ___ ___ ____ 1 ___ _______ 168 
Table 3 is a 2-year summary of the fleece study of Herd C for 
1929 and '1930. This herd is of less uniform grade, having in addition to 
64's in fineness, 60's, 58's, 56's, and even as low as 50's and 48's. Both grease 
weights and scoured weights are greater in Station fleeces than Range 
fleeces. The average length is combing, with only a few fleeces graded as 
"clothing." 
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TABLE 3. Herd C: Grease and scoured weights (pounds and percentage), 
length .of staple, score, and grades of fleeces of wool, Station 
and Range fleeces, 1929 and 1930. 
Grease Weight 
of Fleeces (lbs.) 
Yield of Fleece 
(Scoured W eight) 
0/0 Shrink 
Whole Fleece 
0/0 Yield 
Whole Fleece 
Length of Staple (in.) 
0/0 Fleeces 
With Kemp 
Weak Fleeces 
Bright Fleeces 
Fine Crimp 
Soft 
0/0 Grade 
Fine 
112 Blood 
3/ 8 Blood 
~ Blood 
No. Fleeces 
Total Fleeces 
Station II Range 
1929 I 1930 \ rJg~' l ! 1929 \ 1930 I rJ;' 
110.02 111.02 110.52 II 7.687 1 8.502 1 8.09 
I 3.894 / 4.1S ! 4.02 II 2.823 1 3.00 ! 2.91 
161.18 162.06 / 61.62 II 63.077 165.00 \ 64.00 
I I I I ' I 
! 38.82 137.94 38.38 1 36.923 \ 35.00 136.00 
I 2.928 I 2.27 I 2.6 II 2.587 I 2.306 I 2.44 
I I I " I I I I II I I 
! 7:::; 1 6::~: II 6::~; · · 11' ·~::~; ··1' 4~:~:·1 ~::~f 
1
83.33 \ 57.14 70.23 62.50 62.50 162.5 
87 .5 52.38 169.94 75.00 158.33 166.6 
I I I I / I 
\ 41.66 138.09 39.87 33.33 148.00 140.6 
I ~~:~~ .. I 5~:~i 1 5~:~! 5~:~~ ~~:~~ .. 15::i 
1 ··········1 .......... \ .......... i 4.00 1 ·········· 1 2.0 
124 121 i·········· ! 24 1 25 I .. .... ... . 
I ··········1 .......... 145 II ·········· 1 .......... 149 
6 :5 % of fleeces with only trace of kemp. 
t DuIl, harsh fleeces in 1930 r educed the averages. 
5c~--------------,.----------r-----------------------__ ~ 
481-
'It 
I 401-
I 
I-
~321-
W 
.-l 
I24f-~ 
W 
lL.. 
o 16 f-
(f) 
W 
~ 8 f-W 
~ 
d 
z 0 
-I 
ST"TION RANGE 
I ..• 1_-
1.2 1.5 1.7 2 2,22.52.7 3 3,23.5 1.2 1.5 1.7 2 2.2 2.5 2.7 3 3.2 3.53.7 
LENGTH-INCHES LENGTH- INCHES 
Filrure 4.- Comparative len g lh , o f ;;tapl e, Range and Station ewe;; 
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Table 4 is a 2-year summary of the fleece study made on Herd 
F for 1929 and 1930. Sheep of this herd are similar in grade to those 
of Herd C. Little difference is noted in the two herds. Station fleeces exceed 
Range fleeces in both weight and score. 
TABLE 4. Herd F: Grease and scoured weights (pounds and percentage), 
length of staple, score, and grades of fleeces of wool, Station 
and Range fleeces, 1929 and 1930. 
Station II Range 
19291 12-Yr'll 1929 \ 
I 2-Yr. 
193(}! I Avg. 1930 I Avg. 
1 I I I Grease Weight I 
of Fleeces (lbs.) 10.000 11.26 110063 6.21 8.802 1 7.506 I 
Yield of Fleece I (Scoured Weight) I 4.022 4.22 
/ 
4.11 2.21 2.95 2.83 
1600173162023 % Shrink I Whole Fleece 61.20 64.02 66.55 65.28 
% Yield 1390827137077 Whole Fleece 38.80 35.98 33.45 34.72 
Length of Staple (in.) I 2.99 I 2.57 2.78 2.733 1 2.294 2.58 
% Fleeces \ 1 \ I 
With Kemp \ 4.16 I 8.33 I 6.24* \ 16 121.73 18.86 
Weak Fleeces .......... 1 .......... 1 .......... 8.00 I 4.16 6.08 
Bright Fleeces 152.17 41.66 146.91 56.00 /39.13 47.56t 
Fine Crimp \ 78.26 54.16 66.21 64.00 60.86 62.43 
Soft 86.95 58.33 72.64 66.66 156.52 61.59t 
I I % Grade 
/37.60 
1 
Fine \25 37.50 131.45 28 132.80 1h Blood 37.5 37.50 137.30 32 141.60 136.80 
3/8 Blood I 8.33 I 8.34 I 8.34 8 116066 112.32 ~ Blood 
1
29016 16.66 22.91 32 4.14 118.08 
I I I 
No. Fleeces 24 . 124 I····· .. ·.· 25 24 I .......... 
11
0 +8 I Total Fleeces ········ .. 149 I 
*6.2% of fleeces with only trace of kemp. 
t Dull, harsh fleeces in 1930 reduced the averages. 
Whole Fleece Yields 
Table 5 is a summary of the comparative yields of fleece weights 
from Herds M, A, C, and F for both Station and Range sheep. The 
average grease weights of fleeces for clips of wool are usually obtained in 
the same manner as are those for the state and the United States as a whole, 
that is, by dividing the total number of pounds of wool by the number of 
sheep. In this study individual fleece weights were obtained. The absence of 
fleeces from extremely old ewes and from first-shear ewes probably explains 
why these weights were greater than the average weights for the state as a 
TABLE 5. Comparative fleece grease weights, Herds M, A, C, and F, Station and Range flocks, 1926-30, inclusive. 
Station 
II Herd 
Range 
Herd'" I Year Avg. Year 
1926 1927 1928 1929 1930 1926 1927 1928 I 
M 11.5 9.1 11.2 10.6 ] NI 11.4 11.2 11.3 
A 11.2 9.0 11.5 10.6 II A 10.7 11.6 12.4 
II 
C .... t 10.0 11.0 10.5 II C 
II 
F 10.0 11.3 10.6 II F 
Average (Station) .... ........... ...... ...... ... ......... ... ............ 10.6 Average (Range) 
Increase of Station over Range 
*See footnote 5. 
t Blank spaces show tha t respective herds were not in the experiments f o r years specified. 
I 5-Year 
Average 1926 1927 1928 1929 1930 I Average 
I 
Utah 8.8 8.5 8.9 8.1 9.0 I 8.7 
I 
t United States 7.8 7.7 7.8 7.6 7.9 I 7.76 (As a whole) I 
t u. S. Dept. Ag r. Yearbooks- 1927 :1037 ; 1931 :876. 
1929 
7.7 
6.2 
1930 
8.5 
8.8 
Avg. 
11.3 
11.6 
8.1 
7.5 
9.6 
10.4% 
~ 
~ 
trj 
trj 
0 
trj 
UJ. 
0 
~ 
~ 
1-3 
> 
:I:l 
trj 
~ 
trj 
UJ. 
~ 
01 
TABLE 6. Comparative yield of fleeces, scoured weight in pounds, Herds M, A, C, and F, 1926-1930, inclusive.* 
Station 
II Herd 
Range 
Herd I Year Avg. Year 
1926 1927 1928 1929 1930 1926 1927 1928 I 1929 
-lI -
M 4.6 4.0 3.8 4.1 II M 3.7 3.2 3.2 
II 
A 4.8 4.1 4.2 4.3 II A 3.9 3.9 4.0 
II 
C :): 3.9 4.2 4.0 II C 2.8 
F 4.0 4.2 4.1 1\ F 2.2 
Average (Station) ____ _____ ____ ___ ____ __ __ ____ __ __ _______ __ _______ ___ __ ___ 4.1 Average (Range) 
Increase of Station over Range __ _________________ ___ __ _____ _ 28 % 
*Blank spaces show t hat r espective herds were not in the experimen ts for year s specified_ 
.j 
1930 
3.0 
3.0 
Avg. 
3.4 
3.9 
2.9 
2.6 
3 .~ 
I-' 
~ 
c::! 
I-:l 
> ~ 
trj 
~ 
~ 
trj 
~ 
~ 
~ 
trj 
Z 
1-3 
'(j) 
1-3 
> 1-3 
~ 
0 
Z 
t::d 
c::! 
~ 
~ 
trj 
1-3 
~ 
Z 
z 
9 
t>:l 
,j::.. 
0 
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whole. The average increase of 10.4 per cent (Station over Range) for the 
462 fleeces studied is of less significance than ~s the increase in scoured 
weight and qualities of wool, as shown in Tables 6, 7, and 8. 
Whole Fleece Yields 
Table 6 is a comparison of fleece yields and of scoured weights for 
both Station and Range ewes. The time and expense involved in secur-
ing the yield of fleeces has \left this determination largely in the hands 
of the manufacturer. The speculative buyer of wool has had an advantage in 
the information obtained over a period of years in handling clips of wool by 
knowing the approximate or even the accurate yield. The weights, as shown 
in Table 6, are representative of Utah herds and should serve as a guide to 
wool producers in selling wool. However, variations in different herds and 
in different years make it necessary to secure shrinkage information for 
accurate determination of market value of wool. The 28 per cent increase 
in production by Station ewes is attributed to feed, water, and care. The 
production «)f scoured woolG from whole fleeces is also greater in farm-fed 
ewes (Station) .for each year. The range of production varies from an 
average .of 2.2 per cent for the lowest herd (Range) in 1929 to 4.8 per cent 
in the highest herd (S'tation) in 1926. This difference (2.6 per cent) is 
greater than the yearly variation. 
Table 7 gives yield of fleeces and averages by percentage for both 
Station and ;Range flocks, 1926-30, inclusive. Value :of wool produced on 
the Utah range is obtained from these figures. "Territory'" wool is priced on 
the scoured basis. For example: A 40 per cent yield shows that 40 pounds 
of clean wool were obtained from 100 pounds of grease wool. The price, on 
a scoured basis, assumed to be, for example, 55 .cents, is multiplied by yield 
(55 cents x 40 = 22 cents, Boston price of greased wool). 
Station fleeces yielded more in all herds and in all years than did Range 
fleeces, the average difference being 10.7 per cent. 
Table 8 represents the percentage shrinkage from 462 fleeces, 
both Station and Range groups, for 1926-30, inclusive. The term "per-
centage shrinkage" may be used instead of "percentage yield," the term 
"percentage shrinkage" being more generally used by wool buyers: Given 
percentage shrinkage, subtract from 100 to secure percentage yield, then 
multiply by price on scoured basis, as in Table 7. For example: 100 - 60 = 40 
per cent yield; 40 x 55 cents (scoured-basis price) = 22 cents (Boston price 
of greased wool). Shrinkage is shown to be greater in all herds and in all 
years in Range fleeces than in Station fleeces, the average difference being 
8 per cent. 
These figures should be of help in estimating Utah wool values since the 
herds are representative and since shrinkages were obtained by whole-fleece 
scouring. 
\;The scouring for this 5-year experiment was done by G. T . Willing myre, Senior 
Marketing -Specialist in charge of wool Scouring Investig atio ns, Bureau of A g ri cultural 
E conomic' , United States Department of Agriculture. 
-" T e rritor y" wool r e fer s to that wool produced in the we te rn range area. 
~ 
00 
c::: 
t-3 
> 
::Il 
t%j 
TABLE 7. Comparative ,fleeces and averages by percentage, Station and Range flocks, 1926-30, inclusive. >< 
""C 
t%j 
~ 
~ 
~ 
Avg. t%j 
1930 Z t-3 
30.8 r:n t-3 
Station 
II Herd 
Range 
Herd I Year Avg. Year 
1926 1927 1928 1929 1930 1926 1927 1928 I 1929 
M 39.8 44.6 34.8 37.4 ~ M 32.9 29.08 28.3 
> 
36.6 t-3 ~ " 
A 44.0 45.9 36.4 42.1 II A 36.5 38.7 32.6 
0 
33.5 34.7 Z 
II 
C * 39.8 37.7 38.8 II C 36.0 II t:xj 
35.0 36.0 d 
~ 
F 38.8 39.0 38.4 II F 37.0 
~ 
34.5 t%j 
t-3 
~ 
Average (Station) ___ _____ _____________________ ___________________________ 39.2 Average (Range) 
Increase of Station over Range = 13.6% 
*B lank spaces show that r espective herds were not in the experiment for years specified. Z 
Z 
0 
t-:) 
,j:o.. 
0 
TABLE 8. Percentage shrinkage of 462 fleeces, Station and Range flocks, 1926-30, inclusive. 
Station 
II Herd 
Range 
Herd I Year Avg. Year Avg. 
1926 1927 1928 1929 1930 1926 1927 1928 1929 1930 
II 
M 60.2 55.4 62.2 60.8 II M 67.1 70.2 71.6 69.6 
A 56.0 II 54.1 63.6 57.9 A 63.5 66.3 67.4 65.7 
* C 61.2 62.0 61.6 II C 60.5 65.0 62.7 
F 60.2 62.2 61.2 II F 64.0 66.5 65.2 
Average (Station) ........... ..... ... ....... .......... ... ................. 60.9 Average (Range) ..... ... ..................... ............................. 65.8 
Increase of Range over Station ................... .. ........... 8% 
·Blank spaces show that respective herds were not in the experiment for years specified. 
I'%j 
t"" 
t.%j 
t.%j 
0 
t.%j 
\f). 
0 
I'%j 
d 
~ 
> ::q 
t.%j 
:a 
t.%j 
\f). 
~ 
eo 
t>:) 
0 
TABLE 9. A verage length of staple (inches) of fl eeces for six parts of fleece, for Herds M, A, C, and 1<-' , Station a nd Range 
groups, 1926-30, inclus ive. d 
t-3 
- > 
Herd II ::r: 
and Station II Range trj 
Year I Back I Shoul- I I II I Shoul- I I >< Neck I der I Side Belly I Thigh Avg. II Back . Neck I der Side Belly Thigh I Avg . "'0 trj 
I I I I II I ~ 
M-1926 I 2.20 2.45 I 2.51 i 2.43 1.97 I 2.36 2.32 II I ~ ~ 
M-1927 / J 
I I I trj 
2.06 II 
I 
2.07 2.23 I 2.25 I 2.08 1.59 I 2.16 2.29 2.47 2.53 2.25 1.96 2.34 I 2.31 Z 
I I I I I t-3 
M- 1928 I 2.83 2.69 1 2.76 1 2.55 2.22 I 2.57 2.52 I 2.15 2.47 2.42 2.26 2.18 2.34 I 2.30 U1 
I I I I 
II 
I t-3 
A-1926 I 2.13 2.55 I 2.62 I 2.46 1.95 I 2.39 2.35 I > t-3 I I I II I ~ 
A-- 1927 I 2.21 2.59 I 2.58 I 2.38 1.83 I 2.53 2.35 /I 2.64 2.79 2.80 2.56 2.29 2.61 I 2.61 
0 
I I I /I I z 
A-1928 I 2.51 2.94 I 2.97 I 2.80 2.54 I 2.89 2.78 II 2.59 2.81 2.90 2.70 2.52 2.6!J I 2.70 to I I I I I d t"" C- 1929 I 2.76 3.01 
I 
3.08 I 2.91 2.80 I 3.00 2.92 III 
2.44 2.64 2.65 2.64 2.45 2.60 I 2.57 t"" 
I I I I t:j 
C-1930 I 2.15 2.48 I 2.47 I 2.44 1.88 I 2.36 2.29 II 2.26 2.48 2.47 2.20 1.98 2.45 I 2.31 t-3 ~ 
I I I I II I z 
F-1929 t 2.95 3.14 I 3.07 I 2.95 2.71 
I 
3.04 2.96 II 2.68 2.79 2.80 2.71 2.59 2.79 i 2.92 Z I I II I 0 
F-1930 I 2.52 2.70 I 2.71 I 2.68 2.21 2.62 2.57 II 2.42 2.46 2.57 2.31 2.00 2.43 I 2.36 
I I I Ii I t>:) ~ 
Avg. I 2.44 2.68 I 2.50 I 2.57 2.17 2.60 2.51 II 2.83 2.73 2.64 2.45 2.24 2.53 I 2.51 0 
I I I II I 
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Staple Studies 
As shown in Table 9, parallel figures represent the averages of dif-
ferent parts of a fleece in a five-year study with Herds M, A, C, and F. 
Horizontal figures represent the average for six. parts of the fleece for each 
herd represented, for both Station and Range flocks. The importahce of 
length of fleece to the wool grower, particularly in the fine-wool section, is 
shown in Table 9. However, Utah has not been recognized for as much fine 
combing-wool as is indicated in this table. Contrary to general belief, 
fleeces are largely of combing or of French combing length, according to 
the length-grade standards accepted by the Bureau of Agricultural Eco-
nomics, United States Department of Agriculture. Length difference as 
a result of feeding is not shown in these studies. The wide variation in 
length suggests the breeding problem in selecting sheep producing longer 
staple. It will be noted, however, tha't the general average (2.51 per cent) 
is the same for Utah Station and Range sheep. 
Table 10 shows the frequency or number of fleeces of each of eleven 
different length measurements, ranging from 1.2 to 3.7 inches, for 202 Sta-
tion and 169 Range ewes. For purposes of comparison, only fine-wool fleeces 
are included. Both Station and Range fleeces show the largest number 
of fleeces (56 and 51, respectively) to be 2.5 inches. The extremely short and 
extremely long staples are about equally represented in both groups. The 
frequency distribution .of the shortest and the longest staple fleeces as well 
as the most frequent length are readily observed. The mean Jength of 
staple for Station and Range ewes is practically the same- 2.44 and 2.4 
inches, respectively. The average mean length 'is found by multiplying each 
length by the number of fleeces of that length and dividing the sum of the 
product by the total number of fleeces measured. It is significant to note 
that at least 75 per cent of the Range fleeces are of combing length. 
Tables 11 and 12 show a comparison of weight and length of fleece 
staple of grades 60's, 64's, and 70's, both for Station and Range ewes. 
Only wool from ewes at Parowan is included. Lengths, grease weights, and 
clean weights of fleeces compare closely with those of 120-pound fine-wool 
ewes used by the United States Department of Agriculture (10). Both grease 
and scoured weight are greater in fine-wool fleeces of combing length than 
of French combing and clothing lengths. Length is shown to be an im-
portant factor in increasing production. Greater difference is shown in 
favor of increased clean wool, only 22 fleeces showing an average length 
of less than 2 inches. 
TABLE 10. Frequency table showing staple length, by inches, for 202 Station and 169 Range fine-wool ewes. !\:) t-:I 
Length Total 
(in.) Frequency Frequency Mean Length Grade 
Station c:: t-3 
1.0 I 1 1.0 Clothing > 
1.2 0 0 Clothing ::x:: 
1.5 u-n 5 7.5 French combing t.%j 
1.7 LJ...H II II 9 14.6 French combing ~ 
2.0 &-H1 t...H1 IJ....t'T a".e..-t1 l-H1 25 50.0 French combing 'i:I 
2.2 L.H1 I...H1 L.H1 J..H'1 &..H'1 L.H1 I-H'1 III 38 83.6 Combing 
t.%j 
~ 
2.5 L..H1 a...H1 ~ u--t1 I...H"f L.-H1 u.-t1 l..H'1 l-H'1 U-+1 LJ...f'1 56 140.0 Combing 1-1 
2.7 u-+1 ~ i-H1 t-H-1 l.J...H l-H1 L.H1 I 36 97.2 Combing ~ 
3.0 a..H1 t...f.--t1 L.H1 ~ f 21 63.0 Combing t.%j 
3.2 t..H-1 f If 8 25.6 Combing Z 
3.5 II f 3 10.5 Combing 
t-3 
rn 
202 493.0 
t-3 
> 
Mean Staple Length ( inches) of Station Ewes ___ ____ ____ ___ __ ______ _______ 2.44 t-3 1-1 
0 
Range Z 
1.2 II 2 2.4 Clothing 
t:tl 
c:: 
1.5 II I I 4 6.0 French combing t-t 
1.7 ..........., L-H1. 10 17.0 French combing t-t 
2.0 u-t1 lA-11 U--H ~ I--H'1 , , It 29 58.0 French combing 
t.%j 
t-3 
2.2 l..H1 L.-H1 1..H1 l--H1 20 44.0 Combing 1-1 
2.5 u..-t1 l--t"t1 l.-H1 U..fo1 LH1 LJ..+1 u--t1 LJ...t1 U--t1 L.H"1 I 51 127.5 Combing Z 
2.7 W--t-1 u.-+1 U-i-1 L..H"1 t..H1 l...H'1 I 31 83.7 Combing Z 
3.0 u-+1 I....H1 U:+1 I 16 48.0 Combing 9 3.2 I I I I 4 12.8 Combing r-:l 
3.5 I 1 3.5 Combing H:>-
3.7 , 1 3.7 Combing 0 
169 406.6 
Mean Staple Length (inches) of Range Ewes __ _ .____ ___ _____ _________ ___ ___ _ 2.4 
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TABLE 11. Grease and scoured weights of Station fleeces and staples of 
grades 60's, 64's, and 70's . 
II 2 inches and less 
2.2 inches and longer (weight) I (weight) 
Grease 'I Scoured I Grease , , \ Scoured 1\ , , Scoured , Grease Grease , Scoured 
, 
\1 
, 
10.5 4.75 12.5 4.85 10.5 I 5.36 12.5 I 3.95 
9.5 4.05 8.5 3.89 11.5 I 5.34 
II 
13.0 I 2.73 
11.0 5.62 12.5 4.23 8.5 
I 
4.10 11.8 , 3.75 
12.5 4.74 10.5 3.34 8.5 4.03 9.8 I 3.38 9.2 4.21 11.5 4.25 9.2 4.23 II 7.5 I 3.74 11.0 4.06 8.0 2.70 7.5 3.48 1/ 8.5 I 3.99 9.5 3.68 10.5 2.76 10.5 5.76 II 6.0 I 2.58 13.8 4.92 11.0 4.10 10.8 4.63 II 7.0 , 3.59 9.0 3.82 9.0 3.83 9.0 4.18 II 8.5 I 3.03 13.5 5.28 15.5 4.68 13.0 4.28 12.0 2.32 12.5 5.25 9.0 3.14 15.0 6.40 1/ 11.5 I 4.68 13.0 5.72 8.0 2.64 9.2 2.94 
II 13.0 I 5.45 9.8 4.32 11.2 3.84 8.0 3.43 10.0 , 4.00 
14.0 5.14 11.0 5.05 8.2 3.85 
II 
8.5 I 3.80 13.5 5.81 9.0 4.12 10.8 4.58 8.0 , 3.67 
14.0 4.88 15.0 7.13 10.8 5.31 7.5 , 3.09 
12.5 5.01 9.0 3.73 9.8 4.17 6.8 I 3.16 12.0 4.04 1~.5 5.59 8.5 4.25 9.0 I 3.73 9.2 4.15 12.5 5.68 15.5 5.95 6.2 I 2.65 10.0 3.73 9.0 4.10 9.0 3.43 6.2 
I 2.56 7.8 3.85 10.0 4.15 12.0 4.05 8.0 2.81 8.5 4.81 14.0 5.53 10.0 3.63 6.2 , 1.85 
13.0 5.17 10.0 4.27 13.5 5.77 I" 9.0 4.12 9.5 4.41 10.0 3.77 I 
7.0 3.07 10.5 4.42 13.5 5.43 I 11.0 5.30 11.5 4.99 12.2 4.00 I 9.0 4.43 11.5 5.14 12.2 4.42 11.5 4.58 10.5 4.59 10.0 4.07 I 8.8 4.15 10.5 4.64 12.5 4.37 I 10.2 4.53 8.0 3.41 10.5 3.92 , , 
12.2 4.41 12.5 5.51 9.0 3.18 
I 
, 
9.8 4.15 12.5 5.38 11.0 4.08 I 14.0 5.04 11.5 4.95 12.0 4.23 , 
14.0 4.51 12.0 4.81 10.5 3.55 
II 
, 
14.5 4.68 8.0 4.02 10.0 3.89 I 9.0 3.44 11.0 4.41 12.0 4.20 , 
I IIAVg . of all -Avg. of all grease weights .... .......... 10.43 grease wgts. 8.98 
Avg. of all 
Avg. of all scoured weights ........ .. .. 4.83 II scoured wgts. 3.43 
Over 2.2 inches - 79.7 per cent 
Under 2 inches = 31.5 per cent 
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TABLE 12. Grease and s coured weig-hts of Range fleeces of grades 60's, 
64's, and 70's, as influenced by length of staple. 
2.2 inches and longer (weight) 
II 2 inches and less I (weight) 
I I I I Grease I Scoured I Grease I Scoured Grease I II I Scoured II Grease I Scoured 
I I I I I I 
10.5 I 2.97 I 10.5 I 3.41 I 16.0 6.09 12.0 I 
3.52 
14.0 I 4.38 I 10.5 3.59 I 11.0 3.38 13.5 3.37 
11.0 I 4.03 I 11.2 
I 
3.52 
I 
13.0 4.18 10.0 2.42 
13.0 I 3.44 I 13.5 4.65 15.0 4.64 12.0 I 3.44 
11.0 I 3.27 I 10.5 3.93 12.5 3.71 8.5 2.84 
10.0 I 3.42 I 11.5 I 3.83 
I 
13.0 3.30 11.0 3.20 
10.0 2.30 I 10.5 I 3.68 12.0 3.89 11.5 3.28 
11.0 I 2.96 
I 
12.0 I 4.13 14.5 4.38 10.0 2.20 
13.0 I 4.03 13.5 I 3.45 I 
13.0 4.34 14.0 3.60 
11.0 I 3.41 12.5 3.86 13.0 4.13 8.5 2.50 
10.5 
I 
2.93 I 10.0 I 3.45 12.0 3.94 11.5 3.13 
11.0 3.66 I 13.0 I 4.14 
I 
13.0 4.33 9.5 2.77 
12.0 I 3.30 I 14.0 4.25 11.5 3.64 10.0 2.93 
12.0 I 3.30 I 9.5 I 
3.24 11.5 4.32 10.5 2.90 
10.5 I 3.42 I 12.0 4.17 I 12.5 3.65 10.0 3.05 
10.5 I 2.86 I 10.0 3.62 I 15.0 4.53 11.0 2.91 
13.0 
I 
3.80 I 11.0 4.10 I 10.0 3.45 10.0 2.59 
15.0 3.71 I 11.0 3.52 I 
10.0 3.96 12.0 3.15 
11.0 I 3.27 I 
11.0 3.50 11.0 3.66 10.0 2.06 
11.0 I "3.75 10.5 3.12 I 14.5 4.30 11.0 2.78 
11.0 I 3.03 
I 
11.5 4.05 I 10.0 3.49 12.0 3.73 
12.0 I 3.15 11.0 4.09 I 
11.5 3.63 7.5 2.85 
12.0 I 3.17 I 12.0 3.82 10.0 3.40 11.0 2.97 
14.5 I 3.99 I 14.0 5.42 
I 
10.0 I 3.20 I 
12.0 4.23 
II I 
Avg. of all 
Avg. of all grease weights .... ....... ... 11.85 grease wgts. 10.7 
Avg. of all 
Avg. of all scoured weights ...... .... .. 3.76 scoured wgts. 3.76 
Over 2.2 incnes =: 68.5 per cent 
U nder 2 inches = 31.5 per cent 
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